Group to honor the memory of Steven Charles Hebert, an innovative and visionary physiologist who made very important contributions to the renal and endocrinology field, including the molecular identification of the cDNA encoding for the furosemide-sensitive Na ϩ -K ϩ -2Cl Ϫ cotransporter (NKCC2) (7), the thiazide-sensitive Na ϩ -Cl Ϫ cotransporter (NCC) (7, 8) , the renal outer medullary potassium channel (ROMK) (9) , and the calcium-sensing receptor (CaSR), from the bovine parathyroid gland (3) and rat kidney (17) .
The WNKs were discovered in 2000 by Cobb's group in an attempt to identify new members of the MAP kinase cascades in the central nervous system (29) . In that seminal paper, WNKs were described as serine/threonine kinases with the unique property of lacking the catalytic lysine located in subdomain II that is characteristic of kinases. Hence the name WNK, for With No Lysine kinases. It was later shown that in WNKs the catalytic lysine resides in subdomain I (13) , and, as discussed by Dbouk et The WNKs attracted the interest of the cardiovascular and renal community when it was demonstrated by Lifton's group (28) that mutations in two members of the family, WNK1 and WNK4, were the cause of the familial hyperkalemic hypertension (FHHt), also known as pseudohypoaldosteronism type II (PHAII) ( Table 1 ). This is an inherited dominant disease featuring arterial hypertension with hyperkalemia, metabolic acidosis, and hypercalciuria. Because this phenotype is the mirror image of the Gitelman syndrome (hypotensive hypokalemic metabolic alkalosis) that is due to inactivating mutations of the NCC (Table 1) , it was soon proposed that these kinases were regulators of the NCC and that mutations affected regulation of the cotransporter, increasing its activity and producing the disease.
As discussed by Dbouk et al. (5), other regulatory players were added in the following years, unmasking a complicated set of interactive proteins involved in the regulation of renal electrolyte homeostasis (Table 1) . On the one hand, the downstream serine/threonine kinases SPAK and OSR1 were discovered to be essential for WNKs' action to occur in certain target proteins (16, 26) . WNKs interact with and phosphorylate SPAK/OSR1, which are then directly responsible for the phosphorylation of the target cotransporters, such as NCC, NKCC2, and KCCs (6, 18, 19) . Thus the effects of WNKs that are dependent on their catalytic activity require the presence of SPAK/OSR1. On the other hand, the fact that mutations in WNKs did not explain FHHt in all studied families allowed the identification of upstream WNKs regulators, known as Kelch-like 3 and cullin 3 proteins, which form a ubiquitylation-ligase complex that targets WNKs. Mutations in genes encoding the Kelch-like 3 or the cullin 3 proteins explain the remaining cases of FHHt, which present a more severe phenotype, consistent with the upstream position of these proteins in the cascade. Thus the Kelch3-Cul3 complex modulates the ubiquitylation and thus half-life of WNKs, which in turn phosphorylate SPAK/OSR1 that ultimately modulate the activity of target proteins such as NCC by phosphorylating key residues in the amino terminal domain (14, 18) . WNKs are very complex kinases, as discussed by Dbouk et al. (5) . In addition to the unique kinase domain lacking the catalytic lysine in subdomain II, these kinases contains a low-complexity C-terminal domain that make them belong to the intrinsically disordered proteins (IDPs) that can undergo numerous posttranslational modifications and may act as interaction hubs with an impact on many cellular processes. Thus many WNKs' effects are known to be independent of their catalytic activity (11) . This characteristic, together with the unique sensitivity of WNKs for [Cl Ϫ ] i , produced a series of contradictory observations through the years, complicating the understanding of the role of WNK kinases in modulating ion transport in the distal nephron. Today, however, some key points have been clarified, allowing the field to move toward a better understanding of the molecular physiology of the kinases and the disease associated with them, opening the next questions that requires research to be resolved.
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